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(57)Abstract 

PROBLEM TO BE SOLVED: To improve the deterioration of flow 
rate characteristic by inclusion of bubbles in a pump chamber in a 
small pump equipped with a diaphragm. 

SOLUTION- A general drive signal for performing a general pump 
operation and a drive signal higher in frequency than it are applied 
to a piezoelectric element constituting the diaphragm. According to 
this the bubbles included in the pump chamber are dissolved in a 
solution or discharged out of the pump to improve the deterioration 
of the flow rate characteristic of the pump by the inclusion of 
bubbles, and the operation of a high-performance small pump with 
high bubble resistance is realized. 
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40 ^©^*. #>^ai i ^frjgA-ra^tats 

[0 0 7 1] (15 ©*SS©^S8) KT. *^BJ©m 5 

©*jfi©»tBtov>T. 0®*#Rgb^e,iKHJ-r*. 

[0 0 7 2] 11011 #f£ H J3©S§ 5 ©^J6©»»<0/h 
^#>7 p ©»rffi0"C$)-S>. 0 1 ©^tl^rWT-5^ 

50 TttlitS. 17ttl*«M"C**- 
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[0073] *mm<DMm<D^m#>-?hw, i <n%m<n> 
tzmmm \zm,%m*%$: enan-r & z. t \z o . w* -> a« 

1 tlEl$f 2 il3!S;5y'f777A3i:fcb*S!ii* 

icctottffi^i ottMttu ^>y^i irt©«mi(t 
gi i i*jrojsfr©ftmfc:«kOKa#9^BBJte.n, 

lfll:«#*««AbT<4. M±<D®tt&mffils io 
[0 0 7 4] #*«5©®tB©/h3!#>7*tt«««<t$!© 

#>7 , Si ii»j©*«ol'M:i7T«#oE 
«#onnffi*»+»tffat>n-«*. &#©«tn£f8££-& 

[0075] ^©raB*»ftTsfc«>»w, #*!6©jb«b 

[0076] *&m<Di&m<D>m#>7fc> 
lrtt. a**«*f 7««»w-6nT^ 

S. ^1(7)^^©*S15 1 7 14. tf>7Sl lfiKSAbfc 
[0 0 7 7] HHT. S*»*»17©#fii:lTH 

[0078] 8io -m, 1 1 ©f*iS® 

SI irt©fl&©»j?rKKItLT'b. iiBbfc**^©^ 

[0 0 7 9] (IB 6 ©*&S©JB«) K*F. #»"»©» 6 
0*iO»iCOt»T. HiS*#!H Hi* 1 6 

[0 0 8 0] HI U4, #Sg9!©!S6©*!6©»«©'h 
S^>7'OSrSST**'5. HI 2*4. 01 1©^7>XII 
©$#fe*®r®0"e£>-5. 0 l tH— ©AMI* 3 *"*'**! 

TR9it4. Hllt*l»T. 1 8 I4fg 2 OEMfT 50 



[0 0 8 1] #*8ffi©^Jg©/hl!*>y*>fl 1 ©»© 

mmtmm<Dmrfmmx\ s.mm^2<Dmmm\zm^ 
tzfgMm\zn%®^*:wrzzt\zi:Q. #^->a« 

1 tJE**^ 2 «fc 0^*^777^3 Cfct)*18Wl«: 

as-ra. c;©fi»c«to, #>7*si 1 a ©«<*»-** 

K*DtttMM OttHttU #>7Sl lrt 

m#i oioamu*. *fc, a»t«ffi«fCJ4. 

l^^<DlEl:«t0fM9«tt?>n. tf> 

irtc«#3»««AbT<*. £k±v>mft*mmL 
[0 0 8 2] **n©»««/hffl#>:/tt*«*'fcffl© 

U*jC«ALfcftAtt. ^777A3fflXhD-?*i 
1 rt©JE:fr±#l~^J&£*T-3©£i*tf£'' t" 

ttflc©HnJE3»«+»K;ff«c*3nr, ?£#©^n£5S££-fr 
^>iiiiT-*-5^>7Si irt©jflsmft**affl*tt<«t 

[0 0 8 3] HOlSliSSfttSfcftK. #^j6©j§hb 
<£>/MJ#>7"T'*4, 4?>7^1 lrtfc<Mt<fc , bHH© 
»2©E** ; P1 8**«lO#W6nTV»S. £©fS2© 
KHiTf 1 8 te, JH»4>6C©fCJ:O01 2Cwti 

©«M»£*-ffcS"ti-4. £©)£«^©#®7j[6]14. «S 
©tt«fc|E{fc©#l*]K«fc0' -*WC:ft5££ft*. -® 
»2©EE** : P1 8^H*Jit-rs^t^«i:0. « 

[0 0 8 4] HAtf. *56W©/ha#>^&»ai->^7- 
A©fr««3S©K»*£l^«fflkfc*&' /hS!#>7* 

TLX, *»J/*7^©?Miltta**«TU fcmSWii 

4b n>tf3.-^©+^«aa^« (cpu) ) 

©WJ:#t4. fitoT. 

-r^>ztx^>^i i\H<D%m<DUx^mt^z^ 

jgA*£&4fflMB3##&*>. 

[0 0 8 5] *g|«S©»IB©/hS#>7*TI4. ftfcSW 
*«j©aK±#**«"f*fc, ^2©IE«^18t« 
ffi^EPJjnbT. #>7-SHff)^')^<t4. ^© 

ttJU. #>7isi i^©iram^©ffi7j^±#UT. 

7^1 l^©^©#aiti73^|S]±b. SAbt^fcg 

iccto, #>:/©tt«»tt©ni«awrc**- -©i 
s^aiM^©?as-t#»»'^^^ 2<Dffia ^ 

1 8CWllD-r**BE*iWE^#>7 , *l irt©#«©^ 



. . • . ( 

" 16 1 .' 

mmm^i 8\z^^-Dm^mm^>ni£^ma-ri,zt 

[0 0 8 6] &&3*t^J©iBS-t#£&*n 

\z^m&/m.mzm^xm2(Ds.mmi-i 8i:,tot 

fciDJE/Mff^n^o Z\<Dtztb. #>7^1 1I*I<DEE2J 
U #>^il lfiKgALT^fcl^te&tttt&K 

#>^i irowai$w. ^nicio. #>^© 

8ft»#14ro[El«^*^T"S^. |g 2 ©SEHsf!^ 1 

8 \zi$mmmn&*mn-r z ±m<Dmm^m <ts& o , 

[0 0 8 7] ±f20>Ki!imi. f§ 2 ©JE^Jll^ 1 8 ©IK 
<&*. 

[0 0 8 8] EJLh©«fc-5K:. *HlK0mK:J:g. 

[0 0 8 9] ±E©K91T ttJB 2 OEtSf 1 8 £fi7j 

[0 0 9 0] S&K, ±E©BWlTttlB 2 ©EEMFT 1 
8 1 l©«SlC««Lfc«**LfcJ&*, *> 

[0 0 9 1] $&. Jif3<7)Ui0jT*«, Jg2 0BE«* : 3Pl 

[0092] (« 7 <Dmm<Dmm) sit. *&w<Dm7 
(D&mnmf&iz-D^x, Hffi*#flatife3j«e>Kwr«. 

[0 0 9 3] B13lt #5691©£ 7 ©g|J6©^©/h 

m#>7<Dffiwmx'$>z>. mi 4 (a) , hi 4 <b) 

fcfc. *^BJ(Dm7<7)|||iSO^(D/J^*>7 p ro-gecDi£ 

*»teht'&£. a 1 tn-o«ii**"r*«riEK*K: 
b&l, z\zxte, mfc\zmu2tLtzmm\z-3^xmw? 

5. 01 3Ki5(^T. 19a«fW/l/-h. 19 
bteK&#9Rtfn±ai#l 0^ltenfc#^-n«y hg|S 

[0 0 9 4] #*JS©»!l<B/hSi# >y fem 1 ©*SS© 
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j&sgt m&<D®ttmmx\ mm.mi- 2 ©iggEicM l 

1 tE«f2i0^4^777A 3 \ZtctlfrMW)* 

Kcfc0ttttl#l OttHttU #>7Sl lrt®*#tt«: 

7"S1 1WC*#*«!IXLT<«. K±©«if^Saia!L, 
10 Til* 9 31^ ££££0, **«©»«©/Mi#>ytt# 

[0095] **jB©»no/jxfflii?>7 r tt#aneft:a!o 

#>7"tl irt©#*©«/jNCJ:-pT»t*(tOflE 

[0096] j:<)!)Bii8*»ite"r5fcfcic. &^M(Dmm 

®/hSI#>^TI4. #>7"il lrtfc*36c<t"blfii© 

#T-&9> Ell 4 (A) 3 IC. -t©HH8B#T 

fcHJ£3ftTV>*. ^^IBtft^l/— h 1 9 a«i^M»f 
(TOtttS) 1C«. +ife£F-Attfc»5*-&*SE 
30 »3i«E**nTV»*. £ftt::£9. #>7ll 

-5) ©t#. »ttS«7"l/-H9alt HI 4 (A) 

©* 5 «#©»ae*«*«« 

T, IK4T2t;tt5. T2>T0>T1) Ttt. H 
14 (B) ©.fcSKF-AttKKStt. 
[0 0 9 7] H©±3K. :®*ttEl7'l'-H9a 

[0 0 9 8] «n«*#^#>^Hia©«*3Wfc*K± 

JS©^ffiT«, J8ttK1ft£&)&»5&5»1*Ett:7V-h- 
19a^>7'Sl lrtCtttl/, JftflctUE**— S6« 

*, #>ytl 1 rtCDft!EEI*OEE** f ±#^T, 

SI lrt©«iflc©Stai6*3ft«l6l±U. «AUTV»fcflHB 

liiS#itt)(;^>7"Si loMHi^ns. ^tiir 

[0 0 9 9] «Sflt*©^gl©»»*K»«-r*iafB** 

50 g£*-rmg£. jEM*iatr7v- f 1 9 ao^mumx 



17- ' , 

»*T-ot:fcRjrrsc:£fcJ:o, ft&fr*>fflffl?zm 
[oioo] ttt$, ±m<Di&WT-\mmm-?u- h 1 

9 a&#=L-y hmtl 9 b £ A*< t ;U7«iig£ tflfijoT 

[0 10 1] ±fBCDi5JB^T-tt}g^fBtiyi/-h 1 

9 a£#o.-y HS5W1 9 b ro^ffiHISHLfc^ 

mm\tz.n\zm^^ri-r. ^>^i 10 
s-tts^tfT-^nw:. #>^i i ft(Di&<nmmiz9& 

[0 10 2] 

TffKifj •£tl2>¥-1T7 7A\z£.Z>-#> 7°&<D®m%:<k £ 

mm i>rz'bw#>-7iz&^T. #>7°mfo\zmfe&MA 
•?z><DZ&]±-r2>z:}i\z& o. xit-^yy^izmxh 

<D'>t^^m^yy°-&umm^m^m^-t^ z. iimxz 20 
-5. 



[ai] *%wv>&ii(Dmm<D&m<D^m#>7°<nmw 
[02] *^sj»^i©nisco^ticD/hs^>y«ig»j 

IHSS<D**^I2I. 
[03] 03 (A) tJ, mi%(D7$>7°mft$:fttz5tctt> 

\zmuznz>mismmmn<D$iMm. 03 (b) , 

!fgl!rtH*f<7)&J£0. 30 
[04] 0 4 (A) it, *?£W<D?&2<DmM<DBm<Dfh 

m#y7°<nmm\Bi®<D&*ffii&m> 04 (b> it, 
hj©^ 2 ^t/j^# > ^1: gum $ n-s> 

mmm^v&mm, 04 co *?sw<Dm2<DmM 
^>mm\z^x^m^>zf\zmu^ti^m(Dmmim(D 

[0 5] 0 5 (A) it, #fgBS<Dffl2©#|fi6(^ig<ZVh 
^*>^O!gijOKlbI5]^(DS*«fiK0, 0 5 (B) it, 

©US 2 ©IHJS© m m iz is n x /JnS # > y iz Win £ 
n^Micsij©K»ft^ojS^0„ 40 
[0 6] ^m(of^3(Dmm<Dmm<D^m^>y°(Diii> 

[07] 07 (A) it, m6 \Z*klsfr,hMtf>7°(»#> 

y^pvDw-wm, 07 (b) it, *5£w<Dm2<Dmm<n 
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08] *%*mm4<DnM(Dmm<Dfrm-$>7°(n%\m 

£ 7 ^ 37 cornea i®4#tt £ ^ u ^ 0. 
010] *%w<nwi5<DnM<Dj&m<D'hmyS>7°<Dm 

0o 

011] &%w<D&6<Dmm<DMm<D'hm-#>7°<nm 
0. 

0 12] 0 1 1 <Z>gB#XII©S$#}£*ISrffi0o 

013] *fSBJCDm7CO*SfiW^i8(73/J^*>^<DWT 

0. 

0 14] 014 (A) , 014 (B) it, *5£WV>m 

015] '&*<Dy'1T7 7J±m'b$l#>7'<DMi&£tf 
7 , W)ftZfKLtcWiffimX'$>K), 015 (A) it®i& 
,015 (B) tettffil£f£*T. 
^©UJB^] 

2 Kmrn? 

3 y-f775i 

4 M# 
5 

6 B±tHp 

7 irs&/x;u 

8 ttm/x*^ 

9 

1 0 Btffi# 

1 1 #>7"g. 

12a SHlCD?§ig#12b $g2©?£ig# 
13 

1 4 flU 
1 5 

1 6 ttffi^ 

1 7 g?ft©3SgB 
18 ^2cDm«^ 

19a mmm7"u-h 

19b 

2 1 m&$L*!$z%M$$ 
2 2 «(i|§ 

24 mi <Dm® 

25 m2(omm 

2 6 3ffJP{t^fg£g§ 

2 7 
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FF03 FF06 FF12 FF21 FF36 

5D107 AA04 AA14 BB06 CC02 CD05 
FF09 



